INTRodUCTIoN
Liquid medicated forms designated as syrups or drinks are the most prescribed configuration in children. These medicaments are recommended by physicians or pediatricians for short intervals in common diseases like cough and cold and also over prolonged periods with daily consumption in chronic diseases like asthma, epilepsy, nutritional deficiency, etc. The palatability of pediatric liquid medicaments (PLMs) is renowned in children as compared to its commonly used counter physical state -tablet. 1 The recognition is esp-ecially due in sweetened preparations of the former. Sucrose is the commonly adjoined sweetener to such medicated formulations since it is available as a low cost and easily processed substance. 2 There is an overwhelming evidence incriminating dietary sugar-chiefly sucrose which is considered an arch criminal, as a major etiological factor for dental caries. 3 Thus, there seems to be a possibility of dental caries with the use of such sweetened PLM, which thereby acts as an additional risk factor in caries process. Pediatric liquid medicaments not only contain sweetening agents but also acids. The acids are added as buffering agents to maintain chemical stability, control tonicity or to ensure physiological compatibility. They also improve flavor to consequently enhance the patient compliance. 4 Apart from the benefits derived; there are associated detrimental effects of such acids termed dental erosion. Hence, due to the added acid contents, PLM can be related as one of the major causes for dental erosion as well. [5] [6] [7] Studies have shown that routine use of PLM can reduce enamel hardness of primary teeth, 8 influence enamel roughness, 9 cause morphological enamel alteration, 10, 11 induce degradation of composite materials, cause dentinal hypersensitivity 12 and also lead to increase prevalence of dental caries. 13 Thus, it appears that the ill-effects of such preparations have undergone a thorough qualitative evaluation to check their erosive potential. Apart, evidence for quantitative analysis of dental caries is also available in the literature. 13, 14 However, there are only few studies 15, 16 which have quantified the erosive potential of PLM in primary teeth. Along with, dental professionals are unaware about the sucrose content of commonly prescribed PLM in the vicinity of practice; which if known can be noted for a harmless alternative therapeutic agent thus reducing the risk of dental caries. Hence, the present study was carried out to evaluate the cariogenic and erosive potential of the most commonly prescribed PLM by estimation of their endogenous pH, sucrose concentration and quantification of their calcium dissolving capacity.
MATERIALS ANd METHodS
Five most commonly prescribed PLM were selected for the study by consulting 50 pediatricians in Pimpri Chinchwad and Pune city, Pune district area (Table 1 and Fig. 1 ).
Quantitative Endogenous Sucrose Estimation
Lane-Eynon volumetric copper reduction method (AOAC method 968.281) was used for estimation of endogenous sucrose concentration (Fig. 2) . The method measures the sucrose concentration using percentage of glucose concentration as a guidance considering the fact that sucrose is a disaccharide of glucose and fructose. The glucose standards and medicine samples were weighed (2-5 gm). The weighed PLM was made to 100 ml using deionized water. This solution was transferred to a burette and used to titrate the Fehling's solution under shaking and boiling conditions. The amount of solution used (ml) to titrate the Fehling's solution was recorded to estimate the percentage (wt/wt) of free glucose as in equation below (Glucose a ):
V-volume of sample solution (ml) P-amount of sample (gm)
Medicine samples were prepared again to 100 ml using deionized water, which were acidified with 1 ml of HCl (32%) and heated in water bath (100°C ± 2°C) for 40 minutes to accelerate the hydrolysis of sucrose. After cooling, the solutions were neutralized with sodium hydroxide (40% wt/volume). Fehling's solution was titrated by the neutralized PLM sample as per the aforementioned procedure to determine glucose concentration (Glucose b ). Sucrose concentration was then estimated by difference between glucose concentration of the sample solution after 
Endogenous pH Estimation
The endogenous pH was measured using a digital pH meter (Fig. 3) at 10% dilution. The pH meter was calibrated by using buffer solution of pH 7 and 4 (by buffer standard capsule). All the readings were taken in triplicate.
Quantification of Endogenous Erosive Potential
Sixteen caries and restoration free, freshly exfoliated or extracted primary teeth were utilized to produce 1 to 1.5 gm enamel powder. Each tooth was sliced mesiodistally using a diamond disk. The internal dentin support was removed using round diamond bur. Remaining enamel shells were grounded to a fine powder using a mortar and pestle. The powder was sieved through a standard no. 85 sieve to standardize the particle size (Fig. 4) . A 50 mg of enamel powder was then added to 1 ml of individual PLM. The mixtures were maintained for three time intervals viz 1 minute, 10 minutes and 8 hours. The samples were then prepared for estimation of calcium using atomic absorption spectrometer (Fig. 5) . Inherent calcium content was also determined for each PLM.
After keeping the mixtures for the said time interval, the undissolved enamel powder was removed by centrifugation for 10 minutes at 5000 rpm. 0.5 ml of the supernatant was taken and weighed in crucible. This crucible containing supernatant was placed in a hot air oven at 100°C for 2 to 3 hours, then ashed in furnace at 650°C for 15 to 16 hours. Ash was then dissolved in 0.2 ml HCl. Final volume was made up to 100 ml with distilled water. The sample was then ready for atomic absorption spectrometer injection. Standard solutions of 0.5, 5 and 15 ppm were used for calibration (Shimadzu. Model no. AA7000, Maryland, North America) (see Fig. 5 ).
The results as obtained were subjected to statistical analysis using SPSS v 17.0 for windows (Chicago Inc, USA). The statistical test as undertaken was Pearson's correlation coefficient (r). Calcium dissolution was seen at all three time intervals for all the PLM. As the time of immersion in PLM increased, the amount of calcium dissolution also increased. Highest calcium dissolution was seen with Syr. Combiflam ® (295.86 µg/ml) and the least with Syr. Orofer ® (25.51 µg/ml).
RESULTS

Sucrose
Calcium dissolution potential of PLM was compared with their respective pH using Pearson's correlation coefficient (r). There was no statistical significant correlation observed (Table 5) .
dISCUSSIoN
The frequent use of liquid oral medicines put children at risk of dental caries and erosion, as demonstrated by various clinical studies. 5, 13, 14 Maguire, Rugg-Gunn and Butler, 13 in a survey conducted, found that the dental health of children taking long-term liquid medication to be worse than their siblings in relation to anterior teeth decay in deciduous dentition which can be substantiated with the results of this study. In another study conducted by Pradhan D et al 17 showed a fall in mean salivary pH below critical pH for up to 6 minutes after a 25% sucrose rinse, making children consuming sucrose containing PLM prone to dental caries. , a frequently used analgesic and antipyretic, had a pH of 5.03 which appears to be lower than critical pH thus rendering these as potential for caries process.
As an objective of the present study, the presence or absence of baseline calcium was noted and calcium concentration was determined for the selected PLM since ions like calcium, phosphate and fluoride have a protective effect against erosion. Even though, all the PLMs demonstrated calcium dissolution with the maximum amount of dissolution at 8 hours interval followed by 10 minutes and 1 minute interval. Similar results were obtained in a study conducted by Hunter et al 22 (2000) which showed that increase in exposure time to acidic products worsened the occurrence of erosion. Girish 15 also quantified the calcium dissolution from primary enamel at three time intervals (1 minute, 10 minutes and 8 hours) and found similar results. Calcium dissolution was evident at alkaline pH and also at acidic pH which can be due to chelation. The citrate ions acting as chelating agents present in these medicaments would have been the cause for decalcification of primary enamel surface. The present study did not measure the viscosity and titrable acidity of the selected PLM, which are also measures of cariogenic and erosive potential. Limitation of in vitro study also needs consideration while applying the results in clinical scenario. It is hereby suggested that general practitioners, pediatricians and dentists should be informed about the underestimated side effect of these prescriptions 
CLINICAL SIgNIFICANCE
Pediatric dental practitioners while considering syrups with high cariogenic and erosive potential should always follow the patient with proper oral hygiene instructions and practices or search for an alternative drugs void of such detrimental effects.
